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[S*#«5 23 **A&<D4f3A8«JS2:. CO^ISAS 

wa*GA»«»tfftdiwa»e65tti^*nxtt* 

=hJU± 0)1^ AS ir «* y tftf * htz^mte «f T * Z 

tf£4fSASiS<DJ9;*£7\ *^<J)S^U-J23<J)^* 
*LkLfc.fc>, TVL<2««£U *»-?Stfi8fl5<D 
CDQtf*«;©ff*T0)396«rtlZ» *Cfc£tf*fcTS 

43 *A*A*0>4fgA©ISfc, C<D4ISA3S 
«±l=KJf-*nfcA»AA©<t&tti¥a^Jik* Cttfc 

3&c**0-m&ti< bb< 1 1 - 20>fcL<li< 

orao 2?0)£® fc ffi fcffiT a>*JrffittlZit. 
lz* * * J: 5 izfctf * n C t £ «» fc 
[5it#« 63 **A*0)4*SA®tJ^IZfc£&¥l£fc 

is*£izfci>r. 

1 - 2 O >*frfc L<tt< 1 - 1 O O >*fa\Z*ft\ZW 
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CO 0 033 fcCdT. 8i& OSiJS^ 
*0)*^|ZJHl»**»*»tt t UQaN £tf & T * 

COOQ43 L»Ltttf&. tf^WT'l*, < 1 i 0> 

tsiztt*. V4*;ya*?>05 4eyam\z*to\z&$ 
^mv. wtfAWttyawftiztt*!, is 

A tt<D*fk fct,fc*T** 9 7lzttimttXS« « »s 

C00053 iO*T\ ±se<DJ:d^v7ttIE*^^ 
0X5*M«lzJto^*5r^*-K*©38*IB«OT» 

3-^tudPiatpft 

COQ063 kZ*>V+ ZnSe^<J>ll-VI«ft^»$l¥ 

SJ^tt, ^f«^««oj^^(J)»^lzti^T^x4^ 

f^OTL^* «IZG aA I As, I n G a A I P^OU | 
[00073 C0)0: 3^Z n S e*d>9-f Hn- VI JKft 
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wo*?*. B*&mmi*&iZ3 o l 1 62o(i 

(MBE) £IZ«fcyG a As|£W5±|ZZn Se^COII- 

(O 0 08] Cftl*. ll-Vlfcfc£fc¥£*l;t Ill - 
V&ft£&¥£fr|ZttKT*8gl& mX\t. G a As 

$tJ5) fcott*g££i**p*cfcdi@o»rfc set. a 
ftStfi±^jdi^*ii^pgd)!p!a>Aios«rs **<»izf-<D 
isa m\z&mm*bwmmm i=*rsas*<. * 

[0009] 

Co 01 o-] *36«tt±£a)fflSte«S*U 
<j>«»^a»tt¥S^^*^atfta)5?^*i£^Sffi 

Coo 1 1] 

caa««^r*fc«>o)4«3 .t^rasnta?*** 

I- »1|Z. *ftA&o>miSA*tSJ:» CO) 

miMHiiitsK«ft-u co)^fi«o>rtft<Dd^^ 
coo 12] »2iz, -*MR.-*#ra.«>raftSK 

tie ti 1 X tt tt± :©SE=ftKC J: U «di * ti fc*E 

cooi3] 353i^ *mii2.- leasts t.' cam 

fttUte±\z&m**tt*i5&&<r>(t£te¥&tt>mt* 
C<Dffc£ttl¥5ttJ&lZ£1'**ftfc £«**:¥£*££ 

J^StSK tBO)C3Q6SS«<J)S^T0)3^IUrtlZR *C 

COO 14] »4|" *MSJ!tt> **A$<D«f3AgtS 
£©£ISA£t5±lz«e*:hfc**A;fcO)ffc£&¥ 
C<Dfc£&¥£^|Z»r*^«fcStt*fc 



<ii-20>tL<tt<i-i o o>^it5ja)i>rtiftJ 
Co oi 53 5&5lz, afclSWI*. gffifc* C©£IJ5±lz 

Cfc£fciftfcT*¥3**+St3ffiT<&* 
CO 0 1 63 »6|z. *#ft^©3M$A3;fc 

*te& LfcSISA £ fls£Wr T *Xfi it fc¥ 

»tf Lfc£ISA$«i< 1 1 - 2 o L 

<tt< 1- 1 oo>;&faiz^7izwiKLr¥ffi*fej£K 
izr 5 c t r*¥ wtn*ft?©KiB*9g %a 

co 01 73 S8id)«ffiizistir, 

rf^telZ. *ft»2©f*lftd><l>tt<i:fc1 (6 0' 
*3* ) x n Cn-ttMSft. Ttft)** 1X1*2) fcT 
*Cfc|z«*y. tt*miz&^a>:fr£*l:>*CJ:tt<^ 
7»«C^%Al^t^» ZO)ctd^ft}g«|Ztt. 1 
Xtt^tiW±0)IEHft«lZjtU«fil*tl5 J FeB^«^ 

&i=j:y..-A*A*««."fl:d«i.¥afttt- <n^2 
o>*fti=*Batt»ir^cfcaim»ai*nfc»: 
Cooiej grp. *£i«lz«i:*3M8&£tS»tfrt:£ 
1 1 - 8:b->M«rtM«*fti=ii%- 

T. @1IZ*5I*T\ ^*A^0)*fSA5«i i±izfc£ 
C<0StSl l&Cfftdtb^mJB-l «.«**AQ< 1 1 

; -2o>*6iiz s priiz. ?xt}*: fbsmwttM.iz 
wficaja^oa-jaizjs^ TWWT^* s&ti^? 

tt, -jS/^*A(D< 1 1 - 20>*fe||Z» 

Co o i 93 CO) Jt drz. ^ftJKCDrtfto) d *s>« X t 
ft^JrtUfcPSIIZ. ft^«)¥S»«(DJbaa^5e3felZfflu 

^*ft^fl)a<o^^i^<tt^or»5felz«^T 
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CO 0 2 03 *75&&StK fcLTtt. V7?-f 

^ afeft£ft¥$*fcLm In, Ga, Al, 
B, TK Y % Sc. ^V3ZF&Jt*;Bttf79*-F 

[0 0 2 1] tfc* »2 0)ilffil=fcU 

y % < 1 1 - 20>#fcl=ai«Rratt#J:yam::tt 

[0022] ATJfi&tDStSI* EHSttlXLtf 

i*«£lzii. S2 (a) izsrjrdiz. <ii-ao> 
MttM=M4ix4Jlf^ M (Sdtiir< «i*it^-fc 

(b) iZinT <t5IZ IW2:©2*I& (< 1 1 -20>^ 
fcfc< 1- 1 oo>M) li fcttSSIftx (« 
10 fcte<J):*i&lifcl75SdftX:fJl*- (ft t«) fc<»£ 
MRCtty. < 1 1 - 20>^|6lfc< 1- 100>* 
^iZfcUTStfi^ifittftl^^CtOisiftSi:^ **) 

COIDXtt: StfiX fEr^lZ&LTf7 3&£tt<E<. 9J 

^3izo)*fj-DTfc»i&ttrfc 

co 0 231 "jtyjutftttt. mta*wio!>0»€T; 

(♦ft^Ko» *?a>Afc£tv-3a4?R*s Lfc 

Rz^10pmJUTfc^6JCdlZf73Ct65i« 
&£S E4)Qa-a>*£a?ttiR£R'aAil OymJUTfc- 
«C*Jt31=fi3tl4:tf*&l=»a-K. "3HKR"ifi<D0Q£H S 
fife 1 urr>a)¥m\ztjiZ>J:o\zttol_T%Zk&&bft3: 
U>* SffiffiStfi opmfctt*j;3izlioxr*fc> 0 
4|ZtpTJ:5Iz. ■ l^-tf5M-*-l ! fl>»d."*fl>RSL 
£t*tf CJth) ti>mmz&T*Z<!)V& CO) 

$fct*3CfcfcT=3** 

[00243 c<J)J:5li£t&* ffi£&OXr*ei:lz<* 

y. »ra«a)aiiaiz<i:^±£< 1 1 - 2o>^wo> 
EJt*Ry*4)MRtf'J**<*y. *-K*p£3:r*fc 



tt miu:^¥)t«:fiis^kft ffiiioxfcfftBteor 

»fJ5»0)I!aaizJ;^*a)»a^«fttttf*tt<*y» 

7 tM 2dH> *<tf-5T63BRyfflU»$ ffft t* 1 1> 5 

[0 0 25] *^W*e>li> »3d)iaraz^t> 

frR*j« *i*r ashsjizbl g 

a As $0)N » - V&ft^^^fMSt^lIZnS e$ 
Q9 4 F ¥ + y 71 1 - VI»fb£fc¥l£f*R*Jdi5 2 1»T 

ttw»«e**^i=«t»r, s«ft 0B&>*¥£ttKii 

ieW*RI=«T*J:3l=IBjiir*Ckl=J:oT. 3£* 

£?i=$ ortt^»i$o)ia±tfeti?>ttd>yT 8 a:<, 

[0 0 26] COctdlZ. S«k¥^Rko)rj|z»^ 

s»o>sft3» y. ^fMBa^tt&izfcftitfs^r* 
t&Svt* HD»»itfl=J:yta)*W3»tf»***k 
^Mfl)ttt^Hfl)f3fi»«l3* LTiSmft%»JEf 
CWWfc^ *^<Dfg«t*O)fc±fcfttt«IE0)t!S 
TfiSEfctl*. Cd)«t3l=«ttStt¥»*R*fia>* 

Ka)*»fe»HT**. »«ffi<J)'J>*ti*ft<J)*S£lZ 
fct R*»ftfl)ft±Wfetu ftffRtt, 

(tR&^lZ^ft^ifitt^trt^fc^ 
[0 0 27] 

[»W<D3M!0>»a83-fenF; *5£^(J)^S6(DmSI^L 
[00283 (5S 1 0)3efiBd^S) 15-18(1, 551 

r. (a) tt. *?±0B7ft-y. ' Cb-) tt. ( a) <J) 

@rft S7|ZfcL>T. (a) tt. ifeflflBiT'fi 
U. (b) tt % (a) 0)»B B|ZiSofcllffi@r J5 ^ 

08tt, H-Stfl±lzi^«lz^/iS^^/=a!ft<D*^a)J: 

[0 0 29] @5|Z^TJ:dlZ, ♦t7 7<7 r 6>&i 

<CM#1 OOpmO)StSl 1±IZ. )9J3ym(Dn^ 
GaNJfl 3^MOCVD^|Zct-3TX^5=t^1»;l/J5S 
&2tttti*s f-0)±IZ®*0. 8umO)pSQaMf1 
4$MO CV 0&\Z&^VI.\Z$*t/*>l&&$itZ. 
Lfi>*fl. 7;b^m^pSGaNf14±|ZZ 
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»ft».-f*«l's«BrfU f*0)±lZ. H5nLttl»7* 
hUt>;US*ftttT** C0)7* hH^HZ, 15 
(a) II^Tctdll. 1 0)< 1 1- 20>*frfc 

-safprna *<*3iz¥f : iegi2Jte wftoodiso* ) 

3fc£tf 1 4£X?*y?r*. L6>*ft. 7*hU*/ 

^h€*«i=jtyi!«u -»<t^-f*«i sadder 

*¥fiG9i2J&0)ft<J)3S6O* *ft&0)l t>$UV 
ttlZjtUly^V^LT OMG a 1 4 0)±ffi£-23 

•as**** 

Co o 3 o] §ai>7\ isizinrj^iz. Bsr*-» 
ft>r>f*IRi s$V79fcir, ±EfiAi»ii5U=3P3a) 

pgGaNJfl 4«IJVM=J:UX9^V9U 
££*§£?** n5*G a NJf1 3 0)±ffi£-2$R££ I T» 

-ttfcngjG a N©1 3 fc*fcSlT*ft3£X? *V?ftfc£ 

LT p£G a N©1 4©±ffi£aai*-tt i7iz^rj: 

3IZ. C0)3$lZAu/N i 2fc*aS*t* 
fcngGa NJf 1 3±|ZA I /T I 7 5^*?* 

£rfT** C3LT\ *-F0)-**£l 8ff 

£rf IN- 
COGS 13 ttT. 18|ZinTJt3tf. R-S«1 1 

8<D¥fr0i38O)/^-VlZ>SoT\ $tttO)39?-Ol 

-Sfflivas^:?^ vfcAft*, *oms. £a>5-f 

CO 0 3 2] CO>3MLfc3£3fc$Nf*-M 8|*. ©9 
Xtt@i 0|Z^TJt5ir7«>Vhr*Cfc65r&*. 0 
»£94*-M 8l*£jH«i9±|z£S;*ti 

*ITI»** «MRr&±-OJ|£*?1 8tt*3«fc2 
0; 2 1 t««^t\fctt^r^^ft2 0. 21 |5«fc* 
X*8SftTU** *fc, .SI^Ttt, Mf O. 17 

tt**i?*#»*tteov 2,1 fc£S8«tt**ivfcy; 
3g3fe?4:*- K1 8^«ft2 0. 2i|zj;^riS« 

CO 0 3 31 C0)£3£5&1 <DmmmM5£\z&tt&$ 
4*-h"tt* .sti^tsa*^^^*^^?^^^ 

tz, ££IZ«-%r*p3gGa N®0)±ffilZJ8rf£ft** 
ftO)ffi«ff. *ft£ft«60* 0)ftd)33IZJgj5fLri* 
*fc«>* E*fc*o)iSft^|za2rf**fc^ytH** 

<£*. cfc&cj:**. $1 (D£ffi0>rasiz«*££$r 

-Kfctt»tT, *Wtf3 0*>tt±fc_LU ^ttso 

yfc>7 OttTfc o/zOtf, 9 096iU±|Zf£a±T** 
CO 0 3 4] (320)£fl?<J)B*30 |1 1|Z. » 20)15 



teVtemiZ&tt&y^X-FVttm®**?. COW 

*. C0)H3t^-f^- Htt. ffitfil 1±|Zp£GaNE 
1 4d)JBrii£tU tO)±lZnSC3 a NJf1 3 tfJBidi £ *l 
Tl**£*fct»r. $ 10}^0)K£ 0)0)38*2*:*- 

rcu to>aw**BiT*» n 1 iz^rss 20)^0) 

^ffi0)«3fe^-f ^- 0)£Jfe0)&ag0)fS$fc$M 
CO 0 35] (B3 0)HSt0)^^) 11 2|Z$3(D^tt 

o)agaiz^*^^-<=*-Ho)«*±fBii^r. ea) 

33fc$U*- ^65»io)iej|fia)^!i<T)»3fe^-f^- Hi: 
$fc**«L Sffii i^f^JZl^ffllz^Lr, its 
20)¥f7eEi23JB<Di3fii 3 0* TtlTl*** 
*♦ ^0)J:d«Watt. ft£85¥£fr©1 2JilZ7 

* hus>;a3tt«*ti**siz, stsi ioxi i -2 
^rfr*cfcizj:oTf§^n*» *ss30)siffio)^!?io) 

coo36] <&*<»mm<Mm) ®i3\z*mmm\z 

&*£*** <D±ffilElt«ffffil£^?* 113(b) 
tt, ±ffil* 113 (b) 0L (a) 0)ttBB|Z;S3t/? 

anira *♦ c<D£5fc#*tt^tf#>r*-F7 8 & *♦ 

11 3|Z*Tci:dlZ. OOy mtoV??4 rWSi 

3 1±lZJ9*2Onm0)l nQaN/^;77Ji32, J9 
*3 M md)nSA I Ga NJ&3 3, ^*1OOnm0)G 
aN^tlS3 4 k j??5OOnm0)pSAIG8Mf3 
5fiiJfi|Z«Jf£tK nSSAI Ga N®330)±£B636O 

♦ 0)ft^CnfflO)¥^liS«aS*^TU*» P53AI 
QaN«3 5l|:tt, Au/Ni^h7-f7tt*S36 
J&i»J5fi*tl, nSAIGaNf33±|:ttAI/ri* 

Coo 373 tt7ir<7«IS«WC>TU-V 
>?-<^- H^»T*^*tt<C*^TL>** Ld>U i* 

tt«S»T« ofc. U »40>^»0)JKSO) U 

- tfdr-f =t- Ktt t ?L>ffl2 OO friAT l>- tf«l5 U ^ 

fc. 

COO 383 (55 5 0)Se»0))ga£) @14|ZS55d>Se» 

<j)ra3£na* u- ^-r ^r- h o)±ffi@ac/iwffiii 

r* 114 (a) tt±EBS. 014 Cb) tt, <a) 0) 
UBB|Z;flo^WcBlr» ** 11 4CWJt3l=. S 
^1 OOMin0)tt7 7-f 7 7 35«4 1±|ZS^ 20y mO) 
I nGa N^77?i4 2, J? £3 y m0)n 3*A ] Ga 
N©4 3, j?^10 0nmfl)G8N»ttJi4 4, £5 
OOnm0) P ggAI Ga N©4 5di|fi|Ztt@*tl. r>5? 
A IGa NJ3 4 3 0)±ffiaS5O* 0)ft^Gffiffl6»i&. 
p5?A I Ga N©4 s(D±fleAS**tt«lzH*J:d izft 
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aj£*iri*£>. 'pSA I Ga N@4 5±|Z|*. ftl*±ffi 
lIAu/N i »tt^ffi4 66iJBjdi*n, nSAIGaN 
Ji4 3±EB0)2-?^<3l^tt^nf i nAI /T i^fS4 

7ffjBjtf*t\ri>** 

[0039] »50)SlfflJ<J^S(DU-tf^>r^- 
40)&M!<»J&£(J)t,-tf3-<*-F kifcttLT. 3tKU 

fill 0 0m AJUTTiejST^ 

(0040] aS6d)seMa)^y) ii 5iz£6<j)£fc 

T* 015 (a) [ttmm. 015 <b) tt, (a) <D 

[0041] 01 SlZinT^oC E£1 00pmfl)Z 
nO9ffi|5Ui:)??50nm<0AI N^7?S5 
2. /i?4 u m(J)n5gA I I n G a NJgS 3, J9£1 O 
Onm(DAI I n G a NSgpfc© 5 4 % J?£200nm<J) 
P^AI I nGa NSSSffJPIZttJi^ftTU** *Pf7 
(Dft90)1-?d>nSA I I nGaN©5 

I nQaNlS 5_tlZ A u/ N i ^ft 5 6 ft), nSA I 
I nQaNf53li:At/T i 3 7 £ tlT 

1*4* 

[0042] »6 0^ttO)^g<D363fe^^-Ktt^* 

OOMJU±*»<tt*J. ^fe100%^<«^^ 
[O O 4 3] (35 7 <DMla)£&) 0 1 6 |Z2«MM|Z 

&5B3fc5f.< F4>Wimi&i;±iElirc>n?+ 01 6 
(a) UUtffiS. 016 (b) ht (a) <Dl*BB|Z;3 

[0 0 4 4] 11 6|Z;j?l\tdlZ, l*100ym(J)S 

2. m *4 u rrtfl) ri3* A I I n:G a N ©6 3 % /f &1 O 
Onmfl)A.I I n G a NX3fcJf 6 4; .Ut 2 O O #m(D 

p5*a r i n go Njge s^mizttJ9 ^r t^» 

A l l nGa 6 5 a>±flBlZ tt; ^fTQia^O)^!- 
rtft^tufca* dJt 3 «Au/N i-KMMttOCft'.S 
• CS«6 1 ©TrfilZtt: A I /T I 6 74b J* ft 

[0 0 4 5] SS7 0)Sl»a)JKSa>3e*^^-Htt3R6 

n&ttte. a & . SB7 <DHS6d)^a>5e*5r-< *- ft- 

fct 5S6<D£»©J&£0>3£3fc$U*- Ffc*«U. ffc£ 
[0 0 4 6] (&8a)3Sfc<J)Jg5*D @17|Z558 0)^» 

a^Slz^* U- F<nj:flB0&tfltirflfi0£7n 
017 (e) tttffiia @17 (b) tt (a) 0)tt 

BBizjs-D^reaz 3 ^ 

[0047] 01 7|Z5jtTJ;dlZ, £#1 OOpm(J)S 
I C^«57 1±|ZJ9£5 0nmO)AI N /SyJ 7@ 7 



2. J?34p m<Dn53A I I nGaN@7 3; * 1 O 
Onm<J)AI lnGaNStSS74 % J9*200nmfl) 
p£A 1 I nGaNf 7 5 ftSJBlZtt® l**, PS* 
A I I nGa NJf7 5±lZttZ»ft<7-f *S 7 8&>82jtf 
*ftTU** t/=v S i C^U57 10)TaDlZttAI /T 
iM7 7tflgiimi^ 

[0048] $S8(J)HM(D^0)l/-^$f>f ^--FttSS 
4a)S»0)^ag<J> U-tf *- Ffcfslfctf USIWfiT 
g*5Lfc* *4»£;»5<J)S)*a)^<DU-tf^ 

[0 0 4 9] JU±, *?e«a)S5i(J)ffl£BSSg»<J>KSIz 

viT&mifctf. *»wrtt. stsox 1 i-2o> 
*i&iZ)ao^*(&iiz«iwf«f7xtt. ^^tttt^fTEM? 

iz. *<om<»*>&Mvt,J:iK 

[0 0 50] ztt % <1 i -2 0>tsm>*>*'>Tlr\T 

ttvriitp* 3* iija<DiBfflT» ww^iZibs 

[0051] ^P>|Z. < 1 1- 20>*6ld 1 ^d)r^ZP 

v * * z t iz jt y SifiA» tt« as «a ^ c t 

[0052] ifc. JU_hO)SI33l«rffll^MOCV 

. [0 0 53] ttfc. *3gWZfcHTl*, mVx<J)&*\*3 
. ,. O^SOOum^ffS L<\ SO— 1 5pu m0)J9$J&5 

V [0O54] ^IZ. *5eW<DSS20)iJElZ«^ttO^ 

; [o-Qss]- 0B-9Ma«iafli-8 , nMXM- 

«<J>JB£HZ&S U- *f^>r*-Ffl)«fffiS3rvT* 01 8|Z 
*r«t3 iz. ^T-fyiifisiit; nSSGaNJie 

2. n^AIGaNl83, I n G a N« 8 4* p rjBA 
I G a N@ 8 5^^ pS^G a N@8 6 ^CO>|fi|Zfii^d 

7^?CVD^ 7.rty$Z;*\Z£>mj£TZ. C<J)ZZ 
»ft^-r*KS*15»«i20)4»*SlZteST^^ F 5* 

7ttlz;^-z:v^U LTnSBG a N 

Jgs 2fts*tt!r*2 ■WWfkJftrJUti Ulzjr^^x 

r i be 05£tt-f *Vl£-2* 17^^) *lzj:ijx 
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£U »aSLfcn3?GaNJS8 2 0)£ffi. X:y*V?L 
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